The involvement of NF-kappaB in the constitutive overexpression of cyclooxygenase-2 in cyclooxygenase-1 null cells.
We recently reported that there was enhanced cyclooxygenase (COX)-2 expression and prostaglandin E(2) biosynthesis in COX-1 deficient (COX-1(-/-)) cells. We also observed that the growth of COX-1(-/-) cells was significantly retarded compared to wild-type (WT) and COX-2 deficient (COX-2(-/-)) cells. In this study, COX-2 expression and its promoter activity were compared in immortalized, nontransformed fibroblasts from WT, COX-1(-/-) or COX-2(-/-) mice in the context of the role of COX-2 as a growth regulator. When compared with WT cells expressing both COX isoenzymes, constitutive COX-2 protein and promoter activity were significantly higher in COX-1(-/-) cells as determined by Western blotting and luciferase assays using a 5'-flanking promoter construct of the murine COX-2 gene. The luciferase assay using a series of luciferase-linked COX-2 promoter deletions transfected into COX-1(-/-) cells indicated that a region involving NF-kappaB plays a significant role in regulating constitutive COX-2 expression. Data from electrophoretic mobility shift assays showed that COX-1(-/-) cells contained higher levels of activated NF-kappaB than either WT or COX-2(-/-) cells. Furthermore, COX-2 promoter activity was significantly inhibited by the oligonucleotides (ODNs) containing the NF-kappaB element (NF-kappaB decoy ODNs) but not by the scrambled control ODNs, as examined by the luciferase assay. These findings indicate that constitutive COX-2 promoter activity and protein expression are enhanced in COX-1(-/-) fibroblasts and that signaling via the NF-kappaB pathway is involved in the transcriptional control of constitutive COX-2 expression.